Reported the reliability and validity of the Perception of Procedures Questionnaire (PPQ), a 19-item parent
As part of their diagnostic workup and treatment regimens, children with leukemia undergo repeated invasive procedures such as lumbar punctures (LPs) and bone marrow aspirates (BMAs). These procedures are painful and frightening for children, although behavioral interventions are helpful in reducing immediate distress (see Rape & Bush, 1994 , for a recent review). Indeed, survivors of childhood cancer recall disturbing memories of procedures after treatment ends, with these memories contributing to symptoms of posttraumatic distress (Stuber, Christakis, Houskamp, & Kazak, in press ). These data are even more striking for parents, with 39.7% of mothers and 33.3% of fathers reporting severe levels of posttraumatic stress symptoms up to 12 years after treatment ends (Stuber et al., in press) .
With regard to the assessment of procedural distress, there are three general approaches: (a) observational measures within the procedural context; (b) child report measures of pain and anxiety, and (c) parent report measures of child distress. Each has advantages and disadvantages which are discussed briefly. 3 The measure presented in the current paper, the Perception of Procedures Questionnaire (PPQ), is introduced as an easily administered parent-report assessment tool that provides data on both child and parent distress. The PPQ assesses the immediate procedural context while also reflecting maternal and paternal perceptions of general satisfaction with and involvement in their child's leukemia treatment.
Research on procedural distress has emphasized the use of observational measures that yield important data on patients, parents, and staff (e.g., Blount et al., 1989; Elliott, Jay, & Woody, 1987; Manne, Bakeman, et al., 1992) . These measures have provided detailed objective data regarding what happens during the circumscribed procedural context. They have been utilized predominantly in research on interventions related to procedural distress and are relatively expensive and labor intensive, as procedures must be observed or taped, and coded.
To assess pain and distress during medical procedures, several child measures use developmentally appropriate strategies such as the Oucher scale (Beyer, Denyes, & Villarruel, 1992) and visual analog and other developmentally relevant scales (McGrath, 1990) . Difficulties include having children distinguish between anxiety and pain and the effects of amnestic and/or sedative properties of medications which may have been administered.
Few parent report measures for child distress during procedures exist. The Behavioral Upset in Medical Patients-Revised (BUMP-R; Rodriguez & Boggs, 1994) is an efficient instrument that quantitatively investigates behavioral upset in hospitalized pediatric patients. However, it does not assess emotional distress -The scope of papers reviewed is limited to measures thai have been used in pediatric oncology and which pertain to medical procedures. Although scales used with other pediatric samples and more general assessment procedures (e.g., quality of life) may be applicable, a review of these approaches is beyond the scope of the present paper.
Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/2/195/866572 by guest on 08 March 2019 nor provide the specificity needed to comprehend the invasive medical procedures experienced by children and adolescents with leukemia. While parent report measures obviously reflect parent perspectives and often fail to be highly associated with child report (Manne, Jacobsen, & Redd, 1992) , they do provide valuable information. Parents know their children well and are ultimately responsible for helping their child through distressing and painful procedures. Thus, their opinions of their child's comfort, and their own level of distress, are important markers in assessing the extent to which procedures are accomplished in a manner that maximizes the child's and parent's comfort. Our goal was to develop a brief, reliable, and valid parent report measure which would provide ratings of mothers' and fathers' perceptions of their children before and during procedures and reports of parents' own distress. We also believed that perceptions of the procedural context should be considered with broader components of families' experiences over the course of treatment for childhood cancer. Thus, we included parent ratings of satisfaction with their child's care and input regarding parents actual and desired level of involvement in procedures. Although mothers most frequently accompany their children during pediatric oncology treatments, we felt it important to assess and establish the relevance of the assessment tool (PPQ) for fathers as well.
METHOD

Subjects and Procedure
Mothers {n = 140) and fathers (n = 96) of 144 children and adolescents receiving treatment for leukemia in a medically confirmed first remission completed the PPQ. 4 Parents were given the PPQ as part of a packet of questionnaires to complete and return in a postage-paid envelope, or at their next oncology appointment. The patients were 77 (53%) male and 67 (47%) female children and adolescents with acute lymphoblastic leukemia (ALL) (n = 121), acute nonlymphocytic leukemia (ANLL) (n = 20), or other childhood leukemias (i.e., chronic myelogenous leukemia, mixed lineage leukemia; n = 3). The majority (87%) were Caucasian, 9% were African American, 2% Asian, 1% Hispanic, and 1% Asian Indian. Patient age at diagnosis ranged from 1 month to 17.5 years
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The PPQ was developed as part of a research study examining the impact of a combined pharmacologicpsychologic intervention for procedural pain during cancer treatment. The study, Analgesia Protocol for Procedures in Oncology (APPO), is a prospective evaluation of a family-focused, preventive intervention added to a pharmacologic intervention protocol. The pharmacologic guidelines are based on the American Academy of Pediatrics guidelines for treating cancer pain in children (Zeltzer et al., 1990) . The APPO program is described in delail elsewhere (Kazak, Blackail, Himelstein, Brophy, & Daller, 1995) . Preliminary data on the PPQ from a subset of patients are presented in a report of procedural distress prior to the initiation of APPO (Kazak, Boyer, et al., 1995) Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/2/195/866572 by guest on 08 March 2019 (M = 5.8, SD = 4.3). The mean time since diagnosis was 8.8 months (SD = 10.3), ranging from 15 days to 34 months. Of the 144 patients, 32.6% were 1 month from diagnosis, 58.3% were 6 months from diagnosis, and 87.5% were within 2 years of diagnosis at the time they completed the PPQ. Mothers' age ranged from 19.6 to 48.3 years (M = 34.7, SD = 5.7). Fathers' age ranged from 23.5 to 58.2 years (Af = 38.0, SD = 6.7). Eighty-four percent (n = 120) were two-parent families and 16% were single-parent units in which the parent was either never married (n = 11), separated {n = 5), divorced (n = 6), or widowed (n = 2).
The majority of patients were enrolled in clinical research protocols approved by the hospital's Institutional Review Board (e.g., studies of the Children's Cancer Group [CCG] ). All protocols required the administration of both LPs and BMAs. Six to seven lumbar punctures (seven for patients with ANLL) were required during induction and consolidation. Following consolidation (i.e., during maintenance therapy), patients with ALL received one LP every 3 months for 2 to 3 years depending on the child's sex. The protocols required two to three BMAs during induction, one aspirate upon ending treatment, and additional BMAs as determined by CCG protocol or when otherwise clinically indicated (e.g., suspicion of disease relapse). For all patients, the medical regimen consisted of multiagent chemotherapy. Type and toxicity of treatment varied depending on disease factors.
Development of the PPQ
The PPQ was developed at a pediatric cancer treatment center at a large, urban, university-affiliated children's hospital by a team of health professionals from the oncology service and the hospital's pain team. The team was the Research Committee of the APPO Workgroup, a larger multidisciplinary group who formulated the APPO treatment protocols. The Research Committee met weekly and included four pediatric psychologists, a pediatric oncologist, and three pediatric nurse practitioners.
Items were drawn from the empirical literature on pediatric pain and procedures and from team members' clinical experiences. Group discussions generated the topics to be included. Individual Research Committee members wrote questions. The questions were discussed by the group to reach agreement on content and structure. Major revisions of the questionnaire were reviewed by the APPO Workgroup.
Twenty-seven items were selected.
Four items were open-ended and 23 items were constructed with scores based on a 7-point Likert-type scale, with lower scores indicating higher satisfaction, more involvement, and less child and parent distress. Items were phrased such that parents rated their child's and their own distress. Quantitative and qualitative items addressed parents' perceptions of their children's and own distress before and during procedures (e.g., spinal taps and bone marrow aspirations).
Analysis Strategy
1. Due to the large number of correlations conducted, a Bonferroni correction was applied throughout the paper, with the significance level set at/? < .005. Analyses reported at p < .01 or .05 are discussed as trends.
2. Item analyses were performed to examine correlations between individual items and the total PPQ score. A conservative approach to eliminating items was taken to assure more robust factors. First, for both mothers and fathers, items with low correlation coefficients (r < .30) were eliminated. Second, items with low communality scores (<.40) were discarded.
3. Factor analyses were conducted using pairwise deletions, for mothers and fathers separately. The Kaiser-Meyer-Olkin measure of sampling adequacy was used to assess the appropriateness of factor analysis. Scree plots determined the number of factors to be used in the model. The principal components analysis was used as the method for factor extraction. Varimax rotations were conducted to better identify substantively meaningful factors.
4. Pearson product-moment correlations were conducted to examine the relationships between PPQ factors assessing parents' perceptions of child's distress and parents' own distress.
5. The internal consistency of the PPQ was assessed using Cronbach's coefficient alphas. Interrater reliability between mothers and fathers was assessed for PPQ child distress factors.
6. Hierarchical regression analyses were conducted to assess the extent to which the factor variance was explained by child's age at diagnosis and by time since diagnosis.
7. To assess concurrent validity, Pearson product-moment correlations between maternal and paternal PPQ factor scores and the Pediatric Oncology Quality of Life Scale (POQOLS; Goodwin, Boggs, & Graham-Pole, 1994 ) and the Parenting Stress Index-Short Form (PSI-S; Abidin, 1990) were conducted.
The POQOLS, a 21-item, 7-point Likert-type scale, measures frequency of pediatric oncology patients' daily activity over a 2-week period. The POQOL yields a total score and three factor scores: Factor 1 assesses physical function and role restriction, Factor 2 measures emotional distress, and Factor 3 concerns response to current medical treatment. We included the latter two subscales. Lower scores indicate higher quality of life. Internal consistency as measured by coefficient alphas yielded reliability scores for the three factors ranging from r = .68 to .87. Pearson product-moment correlations also yielded an interrater reliability score of r = .89.
The PSI-S, a 36-item Likert-type questionnaire, is widely used in pediatric settings with three subscales (Parental Distress, Parent-Child Dysfunctional Interaction, and Difficult Child). Lower scores indicate less stress. Internal consistency (Cronbach's coefficient alphas) ranged from r = .80 to .91. Test-retest reliabilities ranged from r = .68 to .85.
8. Validity was also assessed by conducting nonparametric correlations using Kendall's tau-Z> between the PPQ factors of child distress and parent and nurse observational ratings of child distress during procedures. Observational ratings of child distress were obtained immediately after the procedure by asking parents and nurses to rate child distress based on a 7-point Likert-type scale, with 1 representing no distress and 7 indicating extremely distressed. Only a small subset of patients [n= 13-17) were able to reliably rate their own distress on the same 7-point Likert-type scale. We therefore do not report these data.
9. Finally, the PPQ parent distress factor was correlated, using Kendall's tau-fo, with parents' ratings of their own distress during the procedure. Again parent self-ratings of distress were obtained immediately following the procedure and were based on a 7-point Likert-type scale, with higher scores indicating more distress.
RESULTS
Factor Analyses
Item-total Pearson product-moment correlations were conducted for mothers and fathers separately. The same three questions, for both mothers and fathers, were found to be poorly correlated (r < .30) with the total PPQ score and were therefore excluded from the factor analyses. One item was removed as it had a communality score less than .40 for both mothers and fathers. The final scale consisted of 19 questions (Table I) .
Separate principal component factor analyses of mother (n = 124-140) and father (n = 84-96) were conducted using pairwise deletions and varimax rotations on 19 of the original items. Based on a scree plot solution, a five-factor solution was examined. Varimax rotations produced a five-factor solution that accounted for 82.2% of the variance for mothers and 78.0% of the variance for fathers. The factors are 1. Parent Satisfaction (6 items); 2. Child Distress: During (5 items); 3. Child Distress: Before (4 items); 4. Parent Distress (2 items); and 5. Parent Involvement (2 items).
The factors are the same for mothers and fathers. Means and standard deviations (M, SD) for the factor scores are as follows. For mothers, Factor 1 (11.3, 6.7), Factor 2 (21.9, 8.3), Factor 3 (11.0, 5.6), Factor 4 (8.7, 3.6), Factor 5 (3.6, 3.1). For fathers: Factor 1 (11.5, 6.1), Factor 2 (21.6, 8.2), Factor 3 (11.6, 5.7), Factor 4 (8.1, 3.3), Factor 5 (4.7, 3.5). Eigenvalues and factor loadings are presented in Tables II and III. Pearson product-moment correlation analyses conducted to assess the relationship between parent perception of child distress and their own distress indicated significant correlations. Parent Distress (Factor 4) correlated highly with Child Distress: During (Factor 2), r Mo(her ,(l 18) = .61, p < .0001; /-FaIhers (76) = .46, p < .0001 and Child Distress: Before (Factor 3), r Motbcrs (\20) = .93, p < .0O0l;r Fatheni (76)= .36,/>< .001.
Hierarchical regression analyses were conducted between the PPQ factors and child's age at diagnosis and time since diagnosis. Data from mothers and fathers indicated a significant negative relationship between child's age and Child Distress: During (Factor 2),' Molhere (2, 116)= -3.51,p< .001; f FathOT (2, 75) = -4.08, p < .0001. In addition, for mothers there were positive relationships between time since diagnosis and Factor 4, /(2, 127) = 2.94, p < .004, and Factor 2, t(2, 116) = 2.82, p < .006 (nearly significant). 
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Reliability
Reliability of the PPQ measure was assessed through two methods. First, Cronbach's coefficient alphas were calculated for the total measure and for the total score of each individual factor. The Cronbach's coefficient alphas for the total measure were strong, a Mothers ( 111) = .89; a Fott)CTJ (71) = .86. Cronbach's coefficient alphas for Factors 1 through 5, respectively, were also strong, for both parents: a Motb<:rs ( 137-120) = . 95, .91, .84, .92, .91; a F , thers (96-78) = .91, .90, .84, .94, .82 . Interrater reliabilities between mothers and fathers for the child factors was also high: Factor 2 (Child Distress: During), r{10) = .83, p < .0001 and Factor 3 (Child Distress: Before), r(7I) = .77, p < .0001.
Validity
It was expected that mothers' and fathers' ratings of child distress (Factors 2 and 3) would correlate significantly with the POQOLS factors assessing emotional distress and response to current medical treatment and with the PSI-S Difficult Child and the Parent-Child Dysfunctional Interaction subscales. For mothers, strong associations between emotional distress (POQOLS) and PPQ Factors 2 and 3, and a weaker association between Factor 3 and the response to current medical treatment were found (Table IV) . The PSI-S correlations showed a significant association between Parent-Child Dysfunctional Interaction and Factor 3 (Child Distress: Before) and a statistical trend for the association between Difficult Child and Factor 2 (Child Distress: During). The associations for fathers were less striking, with only one significant correlation, between the emotional distress factor of the POQOLS and Factor 3 (Child Distress: Before). Validity correlations for parent and nurse ratings were strong. As predicted, Factor 2 (Child Distress: During) showed strong associations with nurse and parent self-report of distress during the procedure. Consistent with prediction, these associations were not found for Factor 3 (Child Distress: Before), suggesting that the PPQ discriminates between distress at the time of the procedure and more general distress driven by anticipation of the procedure.
Parent Distress (Factor 4) was expected to correlate significantly with the PSI-S Parental Distress scale and with self ratings of parent distress. For both (Table IV) . For fathers, Pearson product-moments correlations indicated significant associations between Factor 4 and the PSI-S parent distress subscale r(8I) = .32, p < .004, whereas this association did not reach statistical significance for mothers, r(126) = .02, p < .82.
DISCUSSION
In this paper we report data on a new parent report assessment tool, the Perception of Procedures Questionnaire (PPQ), for patient and parent distress during procedures for the diagnosis and treatment of pediatric leukemia. The PPQ is unique in providing an easy-to-complete measure of both parent and child distress during these invasive procedures. The inclusion of fathers in the development of the PPQ also represents an advancement in the assessment of procedure-related distress.
Psychometrically, the PPQ has strong internal consistency. The five factors are robust and evidence good reliability. The factors tap a spectrum of procedurerelated experiences, reflecting the use of research data and clinical experience that were instrumental in its design. For example, two child distress factors assess parent perceptions of child distress before and during the procedure. Similarly, parent experiences distinguish among parent satisfaction, distress, and involvement during treatment. The factors are consistent for mothers and fathers, with equivalent psychometric strength for both genders. In addition, interrater reliability for mothers and fathers is high.
Concurrent validity data for the PPQ appears promising, especially for the child distress factors (Factors 2 and 3) . Parent ratings of their child's distress are related to the emotional distress scale of the POQOLS. which taps appraisals of the child's withdrawal and fear (Goodwin et al., 1994) , more so than to the response to current medical treatment subscale, which directly assesses acute side effects of treatment. This finding suggests that parents' perceptions of their children's distress during procedures are influenced more by the affective experience for their children and themselves rather than the more concrete aspects of treatment side effects. Procedures are very stressful for parents; the data may help to explain the long-term impact of procedural distress on parents (Kazak, Barakat, et al., 1995; Stuber et al., in press) .
The PPQ appears to discriminate between child distress in the actual procedural context and more general distress as evidenced by the strong pattern of correlations among parent and nurse ratings and Factor 2 (Child Distress: During) and the lack of associations of these variables with Factor 3 (Child Distress: Before). Anticipatory distress appears to represent a distinct, although probably related, behavior from the acute upset often seen in the procedure room. The PPQ's ability to discriminate between these two may be useful clinically in targeting and evaluating procedural distress interventions.
The inverse relationship between child's age at diagnosis and PPQ Child Distress: During supports previous literature documenting the greater difficulty experienced by younger pediatric oncology patients during procedures (cf. LeBaron & Zeltzer, 1984) . The lack of association between the other PPQ factors and child's age at diagnosis suggests that age is a less striking variable in understanding anticipatory distress, or in terms of the distress experienced by parents. Thus, while younger children may require more support during the actual procedure, children and adolescents of all ages may benefit from attention to distress before procedures. The distress experienced by parents appears relatively unaffected by the age of the child. Developmentally, this is an interesting finding which may be related to the tendency for distressed children to act younger than their chronological age, thus potentially contributing to parent distress as they attempt to comfort or assist their child. Time since diagnosis was positively associated with mother's ratings of child and own distress during procedures. It may be that as procedures become less frequent over the course of treatment they are experienced as more distressing when they do occur.
Further research is needed to establish the validity of the parent factors. Specifically, it will be useful to introduce other measures to help explain more precisely what aspects of treatment parent scales target. Unexpectedly, significant associations between father (but not mother) PPQ scores and the PSI-S Parental Distress subscale were found. One possibility is that the tendency of fewer fathers to attend procedures may contribute to a different experience for them than for mothers. That is, mothers may view their role during procedures as unique (e.g., being there specifically to assist their child cope with the procedure), whereas fathers' may see their role during procedures as a general extension of their parenting responsibilities and, therefore, reflect more general types of distress in their ratings than do mothers.
As the PPQ is based on parent report, some caution is warranted in light of the potential drawbacks inherent in parent report measures. That is, parent report is subjective and could reflect systematic biases in the perception of the child's distress or parent response styles. These correlational data show interesting relationships among mother, father, and staff perceptions. However, the general limitations of correlational data apply to the PPQ.
An important next step is research evaluating the sensitivity of the PPQ to effects of intervention to determine how parent report can be integrated into intervention plans and outcomes. In addition, treatment for childhood cancer is complex and includes many different combinations of procedures over different phases of the illness and treatment protocols. Observational data have provided insights into ways in which these factors influence distress. Further research on the PPQ is needed to determine whether and how parental report measures could augment or replace more labor intensive observational approaches and therefore enhance the practicality of evaluating procedural distress.
In summary, the Perception of Procedures Questionnaire is a brief, easily administered parent report measure assessing child and parent distress during procedures. Based on these initial reliability and validity data, the psychometric properties are strong and support the use of the PPQ for evaluation of, and intervention for, procedural distress in the diagnosis and treatment of pediatric leukemia.
